Abstract The present study employs discrete-time hazard regression models to investigate the relationship between student loan debt and the probability of transitioning to either marital or nonmarital first childbirth using the 1997 National Longitudinal Survey of Youth (NLSY97). Accounting for nonrandom selection into student loans using propensity scores, our study reveals that the effect of student loan debt on the transition to motherhood differs among white, black, and Hispanic women. Hispanic women holding student loans experience significant declines in the probability of transitioning to both marital and nonmarital motherhood, whereas black women with student loans are significantly more likely to transition to any first childbirth. Indebted white women experience only a decrease in the probability of a marital first birth. The results from this study suggest that student loans will likely play a key role in shaping future demographic patterns and behaviors.
Introduction
A growing body of literature has consistently demonstrated that greater levels of education are strongly associated with childbearing behaviors, such as delayed ages at first childbirth, reduced unintended births, and increased likelihood of birth within the context of marriage in the United States (Hayford and Guzzo 2016; Lamidi 2016; Manning 2013; Smock and Greenland 2010) . Concurrently, although racial/ethnic disparities in childbearing have converged since the 1990s, research has shown that racial/ethnic differences in fertility outcomes persist within educational groups even after accounting for sociodemographic characteristics (for a review, see Smock and Greenland 2010) . For example, although college education is associated with reduced nonmarital childbearing, a greater proportion of non-Hispanic black (hereafter "black") and Hispanic college graduates have unwed births than their non-Hispanic white (hereafter "white") peers (Keels 2014) . Indeed, Keels (2014) showed that the greatest racial differences in overall childbearing are in fact among women with some college education or more, suggesting that further investigation of racial/ethnic differences in fertility among highly educated women may provide particularly important insights into the variability in fertility behaviors within social class groups.
Women's educational attainment increased substantially over the past 50 years. Young women from all racial/ethnic backgrounds outpace their male peers in terms of college enrollment and graduation (Aud et al. 2010) . Coinciding with women's gains in educational attainment, however, is the emergence of student loan debt. A report conducted by the American Association of University Women (AAUW) found that female graduates have larger outstanding student loan balances than male graduates and face greater difficulty in paying down student debt (Corbett and Hill 2012) . Difficulty servicing student loan obligations is particularly pronounced among students of color, who are highly overrepresented among borrowers, especially black students. In 2012, 86 % of black students and 73 % of Latino students earning a bachelor's degree graduated with student loan debt compared with 68 % of whites . Therefore, the growing student loan burden among women attending college, particularly minority females, is an increasingly salient topic in terms of family formation. The current study examines whether racial/ethnic disparities in student loans contribute to the racial/ethnic gap in childbearing.
Emerging studies have found that student loan debt is negatively associated with both first marriage (Addo 2014; Bozick and Estacion 2014) and first birth (Nau et al. 2015) ; in addition, these negative effects are concentrated among women, whereas men are relatively unaffected. These results suggest that student debt is associated with postponement of family-related transitions. A limitation of these studies, however, is that they did not analyze differences by race/ethnicity, although Nau and colleagues conducted a sensitivity analysis of racial/ethnic differences in the hazard of first birth among women with high educational loan amounts (≥$50,000). The present study extends the current literature by examining whether the relationship between student loan debt and first birth differs by race and ethnicity, accounting for nonrandom selection into student loans using a propensity score approach. Furthermore, our analysis contributes to previous findings by assessing the association between student loans and union context of first birth: marital and nonmarital. Evidence from this study will provide further research insights into racial/ethnic differences in childbearing among highly educated groups.
Literature Review Student Loan Debt: Trends and Racial/Ethnic Variation
Since 1990, the volume of federal student loans has increased by more 350 %, and the average amount borrowed has more than doubled (Fry 2014) , with heavy reliance on student loans disproportionately falling on the shoulders of minority students. In 2012, 86 % of black and 73 % of Hispanic college graduates incurred student loan debt, compared with 68 % of white graduates . Students of color also borrow in greater amounts than their white counterparts. Among bachelor's degree recipients graduating from four-year public colleges in 2012, black graduates borrowed an average of $29,344, compared with $25,807 for white and $23,441 for Hispanic graduates ; Hispanic students attending private nonprofit universities accrued more debt than both blacks and whites, borrowing an average of $36,266, compared with $35,477 among white and $31,508 among black graduates (Huelsman 2015) . These racial disparities extend to two-year universities, where black student debt holders continue to outnumber their white and Hispanic peers by 14 % and 22 %, respectively (Huelsman 2015) .
Less is known about racial/ethnic differences in student loans among nondegree holders. The U.S. Department of Education does not regularly collect information concerning race on administrative forms, such as the Free Application for Federal Student Aid (FAFSA) or in the National Student Loan Data System (NSLDS). However, student loan research conducted on all students who drop out of their postsecondary institutions-approximately one-half of all students who enroll in a postsecondary institution (Wei and Horn 2013) -has indicated that noncompleters accrue less debt (<$10,000), on average, than their counterparts who complete their degrees (Baum and Johnson 2015; Gladeaux and Perna 2003) . This is partly because noncompleters spend fewer years enrolled in postsecondary programs, thereby accruing educational debt over a shorter period than completers. Black and Hispanic students are less likely to graduate than their white peers, and like those who obtain their degrees, nonwhites have also been shown to be overrepresented among borrowers who drop out (Gladeaux and Perna 2003; Huelsman 2015) . These noncompleters face the burden of student loan repayment without the higher incomes and job security associated with having a four-year degree (Baum et al. 2013) . Thus, racial/ethnic disparities in educational financing potentially result in the differential forfeiture of important adult transitions, such as family formation, at the cost of attending higher education institutions. As college enrollment continues to increase, educational loans are fundamentally shaping the lives of young adults, particularly among those from disadvantaged socioeconomic backgrounds.
Student Loan Debt and Family Formation
Empirical research examining the relationship between student loans and family formation has indicated that educational debt is strongly associated with the postponement of marriage and parenthood among women. Bozick and Estacion (2014) , for example, showed that among female graduates, an increase of $1,000 in student loan debt decreases the odds of first marriage by 2 % per month during the first four years following graduation. Addo (2014) found that women with student loan debt are significantly more likely to cohabit than marry compared with those without loans. Both studies found that men's probability of marriage is relatively unaffected by educational debt. Fewer studies have addressed the consequences of educational debt for fertility. Interviews conducted by Kamenetz (2006) suggested that women and men with college debt are more hesitant to start families out of fear that they are unable to fulfill the perceived commitments necessary for marriage and parenthood. Nau et al. (2015) showed that women with student loan debt tend to delay parenthood and that these effects are concentrated among those with higher levels of debt. Consistent with studies on student debt and marriage, Nau and colleagues showed that debt held among men is not significantly associated with parenthood. A notable finding in this study is that when student debt was controlled for, black and Hispanic women continued to have higher probabilities of birth than their white counterparts. However, Nau and colleagues did not address whether student loan debt has differential impacts for fertility among black and Hispanic women relative to their debt-free counterparts. Additionally, research has yet to examine the association between student loans and the union context of first birth, which may prove to be an important distinction, given that student debt is negatively associated with marriage. Therefore, the current study builds on existing findings by examining whether student loans interact with race/ethnicity to influence the probability of marital and nonmarital first birth. Because of differential exposures to risk of first birth by marital status (i.e., risk of marital birth is contingent on marriage), we analyze the probability of transitioning to marital and nonmarital birth separately. We estimated alternate models in a competing risk hazard framework (marital and nonmarital births as competing risks), with results similar to those presented here. Although the purpose of our study is to examine the association between student loans and first birth, we also conducted sensitivity analyses on marital births to account for potential bias arising from differential exposures to the risk of marriage using a sequential hazard approach.
Theoretical Framework
To our knowledge, there are no theories on debt and family formation behaviors in the canon of demographic research. The present study thus draws from relevant economic and sociological literature to develop and test our research hypotheses. The predominant theoretical framework grounded in economics literature suggests that student loans should affect fertility behaviors through their effects on income. Within this framework, researchers have posited that the income effects presented by student loans are small, given that educational debt represents less than 1 % of the average college graduate's lifetime earnings (e.g., Avery and Turner 2012; Rothstein and Rouse 2011) . Accordingly, ever taking student loans should not affect individual choices and behavior, such as union formation or first birth, with the exception of high educational debt balances.
Empirical findings, however, conflict with hypotheses grounded in this standard life cycle model of consumption, showing that individual behaviors are sensitive to even relatively low levels of outstanding student loans. In addition to emerging research suggesting that student loans are associated with delays in family formation (e.g., marriage and first birth), researchers have also found that taking student loans may alter career decisions. For example, graduates with educational debt tend to select careers or specialties associated with higher initial incomes at the cost of long-term wage growth (Minicozzi 2005; Rothstein and Rouse 2011) . To explain behavioral changes in response to student debt, some researchers have conjectured that indebted young adults may experience credit constraints (e.g., Rothstein and Rouse 2011) that are obstacles to traditional adulthood markers. In support, some research has suggested that young adults with student loans are more likely to delay home purchases because of diminished earnings and greater debt-to-income ratios (Mezza et al. 2016) ; however, Dynarski (2016) suggested that delays in homeownership are temporary, such that borrowers catch up to their debt-free peers in their early 30s, assuming that they complete their college education. Although our study does not have access to information on individual credit histories, these findings suggest that educational loans may indirectly affect young adult behaviors and decisions through income, particularly the ratio of student loans to annual income. The burden of servicing debt obligations is likely especially concentrated early in adulthood given that young adults have relatively lower earnings when establishing careers. Because of persistent gaps in earnings by gender and race/ethnicity (e.g., Kroeger et al. 2016; Patten 2016) , student debt may therefore disproportionately affect the decisions of women and minorities (American Association of University Women (AAUW) 2016; Bozick and Estacion 2014) . This leads to the following hypotheses:
Hypothesis 1: Women with student loan debt, particularly those with a high ratio of debt to income, will delay the transition to first birth compared with their counterparts without loans.
Hypothesis 2a:
The negative association between student loan debt and timing of first marital and nonmarital birth will be disproportionately greater among black and Hispanic women compared with white counterparts.
Economic indicators, however, share a complicated and variable association with childbearing behaviors across racial/ethnic groups. Black and Hispanic women remain consistently more likely to begin childbearing earlier and give birth outside marriage than their white counterparts even after socioeconomic disparities (e.g., educational attainment, parental education and income, family structure, and neighborhood poverty) are controlled for Hofferth and Goldscheider 2010; South and Crowder 2010; Yang and Morgan 2003) . Moreover, disparities in nonmarital childbearing among racial/ethnic groups widen among women from more advantaged social backgrounds (Sweeney and Raley 2014) . Researchers have posited that these differences in fertility may, in part, arise from racial/ethnic differences in opportunity costs: the income forgone as a consequence of time devoted to nonpaid activities associated with having children (Becker 1981) . Although women with higher levels of education incur greater opportunity costs associated with motherhood due to the educational premium they receive in wages, highly educated women of color remain disadvantaged relative to their white counterparts in terms of their return on educational investments. For example, educationally advantaged black and Hispanic adults face greater unemployment and underemployment in the labor market relative to their white counterparts (Jones and Schmitt 2014) . The presence of student loans compounds the relationship between opportunity costs associated with income and childbearing. The disparities in the labor market experiences of minority groups formulize in greater difficulties paying down student loan debt (Corbett and Hill 2012) and contribute to larger disparities in debt-to-income ratios among black and Hispanic young adults compared with whites (Emmons and Noeth 2015) . If the relatively lower incomes of minority women are compounded by greater debt burden, the opportunity costs associated with motherhood among educated minority women may actually be lowered, which leads to the following alternative hypothesis:
Hypothesis 2b: The relationship between loan receipt and first birth will be weaker for minority women than for white women.
Our final hypothesis concerns the union context in which childbearing decisions are made. Childbearing and marriage are becoming increasingly disassociated among recent cohorts. In 2014, for example, 40 % of births occurred to unwed mothers (Child Trends 2015) . Although women with at least some college education are less likely to have nonmarital births, nonmarital fertility rates are increasing across educational groups (Lamidi 2016) . Additionally, the timing of first childbirth after first marriage is steadily increasing, with trends converging across race groups, suggesting that the processes underlying the decoupling of marriage and parenthood are ongoing (Hayford et al. 2014; Payne 2012 ). These trends have been partly attributed to marriage becoming increasingly selective of individuals with higher levels of education and economic potential (Schwartz and Mare 2005) . If student loans present further challenges to women's marital prospects despite their education and economic characteristics, then the difficulties experienced by indebted women searching for marriage partners may spill over into decisions concerning motherhood. For example, if the presence of educational debt in combination with the existing selective requirements for marriage makes women less attractive marriageable partners, women who wish to become mothers may choose to bear children outside of marriage. Thus, our final hypothesis is as follows:
Hypothesis 3: The negative association between student loans and the transition to first birth is anticipated to be greater, on average, for marital births than nonmarital births.
Method Data
Our analysis uses data on women with some college education or more from the 1997 National Longitudinal Survey of Youth (NLSY97). The NLSY97 data follow a nationally representative sample of respondents between the ages of 12 and 17 at baseline in 1997. The analysis includes women's survey responses from 1997 to 2013, following them to ages 29 through 34. Surveys were administered annually from 1997 to 2011, and biannually thereafter. Although these women have not completed their childbearing years and are potentially right-censored, mean age at first birth in 2014 was 26.3 years, with 70 % of U.S. women reporting first births by age 29 and more than 91 % reporting first births by age 34 (Mathews and Hamilton 2016) , suggesting minimal bias from right-censoring. Further, the NLSY97 data are advantageous for the proposed study for three reasons. First, the NLSY97 provides longitudinal information on a birth cohort rather than cross-sectional data across multiple cohorts. Second, the data contain annual interviews rather than retrospective reports, potentially increasing response accuracy (Hayford and Morgan 2008) . Finally, and most importantly, the NLSY97 data follow individuals transitioning to adulthood during a period of massive growth in educational financing (Baum and Johnson 2015) . Moreover, to the extent of our knowledge, the NLSY97 are the only data that offer longitudinal information on educational financing and detailed fertility behavior within the same survey.
Grace periods for subsidized and unsubsidized student loan repayment end six months (Stafford) and nine months (Perkins) after college completion or after leaving a higher educational institution (Federal Student Aid n.d.), suggesting that the burden of debt is best captured among those who are actively responsible for repayment. Women who are not servicing student loan obligations are not experiencing the full burden of carrying debt. Further, current educational enrollment affects first-birth timing. Individuals currently enrolled are subject to sequencing norms of completing their education prior to family formation (Goldscheider and Waite 1986; Huinink and Kohli 2014) . Therefore, to capture the impact of student loan repayment on the transition to first birth, we limit our sample to women ever at risk of taking student loans (women who have ever enrolled in a postsecondary program) (N = 3,067), 70 % of all women interviewed. We exclude women who are missing information on college attendance and completion (N = 125) and those who report marriage or birth prior to first enrollment or during enrollment in a postsecondary program (N = 161). We further restrict the sample is to women not enrolled in a postsecondary program for a minimum of 12 consecutive months in order to allow for a sufficient window of time for debt obligations to begin. Women are considered at risk of first birth after this 12-month period. Three additional women are removed for reporting childbirth during this window; dates of childbirth are backdated nine months to ensure that the transition to marriage preceded birth. Women identifying as Native American, Asian, and Other are excluded because of small sample sizes (N = 169). The final sample comprises 2,109 women who ever enrolled in a postsecondary program, capturing women who obtained a college degree (i.e., associate's, bachelor's, or postgraduate) and women who did not receive a degree (some college): 1,249 white, 453 black, and 407 Hispanic, contributing 16,426 total person-years and a median duration of approximately eight years, on average, to the hazard analyses.
Marital and Nonmarital Births
The NLSY97 provides a month-by-month record of dates indicating the respondent's cohabitation status with sexual and marital partners reaching back to May 1994. The record of union status is created using young adults' survey responses regarding current marital status as well as dates of marriage each survey round. The dependent variables capture dates of first childbirth occurring within and outside the two union states.
Marital births are defined as date of first childbirth occurring after the month of first marriage, conditional on respondents reporting living with their legal spouse. Nonmarital first births are recorded as childbirth occurring outside marriage, capturing both cohabiting births and single, unpartnered births. Analyses separating cohabiting and single births as separate outcomes were not possible because of small sample sizes. Thus, graduates can transition from a childfree state to either a marital or nonmarital first birth.
Student Loan Debt
The key independent variables are constructed from the following questions: "How much did you borrow in government subsidized loans or other types of loans while you attended this school/institution?" and "How much is still owed on (this/these) loan(s)?" We model the effect of student debt as two variables: (1) a constant dummy variable (1 = yes; 0 = no) indicating whether the respondent ever received student loans as an undergraduate while enrolled in a postsecondary program, and (2) a lagged annual measure of the outstanding log balance of educational debt owed (remaining). The value of outstanding educational debt reflects the total accumulated student loan balance the respondent accrued while enrolled in a higher educational institution remaining in the observed year. The median value is entered for women who report a range of student debt: for example, $500 is assigned for student debt ranging from $0 to $1,000. Capturing student debt in a two-variable format distinguishes the binary outcome of ever taking student loans from a nonzero and diminishing debt balance (Addo 2014; Nau et al. 2015) . Information on educational loans is gathered every survey year, by semester, for respondents enrolled in any type of postsecondary program. We compared our annual educational debt measures with the educational debt measures taken every five years within the NLSY debt and assets module (YAST), which is administered at approximately ages 20, 25, and 30, and found that the annual debt measures are slightly lower in amount but similar to those provided by the YAST modules (not shown).
Ratio of Student Debt to Income
The empirical literature examining the relationship between student loans and family formation show that they share a variable relationship with individual outcomes and behaviors, perhaps due to the financial credit constraints individuals experience early in their careers. Our study thus includes a measure of student loan debt as a proportion to annual incomes. Respondents report any income received in the past year, including full-time (30 hours per week or more), part-time, temporary, or seasonal work. The student-debt-to-income (SDTI) variable is constructed as the ratio of annual student debt owed to total annual income. High SDTI values indicate greater levels of student debt relative to total income, and thus greater relative loan burden. SDTI ratios vary based on the amount of debt repaid each year and annual changes in income. Among respondents, years containing missing annual income are imputed with the respondent's average income from age 18 until year of exit in the models. We impute respondents missing all data on annual income (3 %) using mi impute pmm in Stata to retain sample size.
Race and Ethnicity Interactions
We include binary variables representing black and Hispanic race/ethnicity as main effects and separately interact them with the binary indicator of ever receiving student loans to test whether the association between student loans and the probability of transitioning to marital and nonmarital birth varies by race/ethnicity.
Control Variables
Additional factors affecting first birth include time-invariant indicators for immigrant status, postsecondary degree (i.e., bachelor's and postgraduate), respondent's region (at baseline in 1997), the log value of parental household net worth (in 1997), logged parental income (in 1997), intact family (biological or adoptive parents married in 1997), biological mother's and father's highest education (in 1997), and mother's age at first childbirth. Time-varying indicators include educational enrollment (1 = yes; 0 = no); respondent's employment status, coded 1 if she reports having worked 30 or more weeks and at least 30 hours per week in the previous year, and 0 otherwise; and respondent's logged annual income. We impute missing information using multiple imputation in Stata for paternal education (7.8 %), parental net worth and income (15.6 %), and living with both parents in 1997 (8.4 %).
Plan of Analysis
Because of the separate processes underlying marital and nonmarital first birth, we separately evaluate the dynamic relationship between student loan debt and transitioning to first birth using a discrete-time hazard framework, with discrete intervals measured in person-years. More specifically, we use a piecewise semiparametric approach that runs a series of logistic regressions to separately estimate baseline hazards of each individual covariate, time-varying and time-invariant, on the probability of marital and nonmarital first birth separately for each duration interval (Allison 2010) . Baseline hazard function estimates are generated using maximum likelihood. We use the Huber-White (Huber 1967; White 1980 ) method for clustering standard errors within individuals.
The growing body of literature on student debt has frequently acknowledged the limitation of empirical inferences due to nonrandom assignment of student loans (e.g., Bozick and Estacion 2014; Dowd 2008; Gicheva 2016; Grinstein-Weiss et al. 2016 ). Much of the economic literature has used an instrumental variable approach to address these limitations, whereas others (e.g., Dowd 2008; Titus 2007) have strongly urged researchers to use a propensity score framework to account for the endogeneity of student debt and individual outcomes. Thus, in absence of a strong instrumental variable and an experimental design to account for selection bias into the treatment, and in concordance with previous research, we further isolate the effect of student loans utilizing a propensity score approach. This approach makes two assumptions: (1) no additional confounders exist between treated and untreated subjects, and (2) every subject has a nonzero probability of either treatment (for a review, see Austin 2011) . Defined by Rosenbaum and Rubin (1983) , propensity scores (PS) represent the probability of the treatment assignment conditional on observed baseline covariates. PS represent a balancing score, where the distribution of measured baseline covariates is similar between treated and untreated subjects. In the case of our study, PS are the probability of ever taking student loans (treatment), conditional on a set of 18 baseline covariates measured prior to treatment (see Table S1 , Online Resource 1). Adolescent characteristics include working as a teenager (0 = no; 1 = yes), immigrant status (0 = no; 1 = yes), rural area 1997 (0 = no; 1 = yes), living with both parents in 1997 (0 = no; 1 = yes), mother or father with less than a high school education (0 = no; 1 = yes), and indicators for whether parental net worth and parental income were less than the median (0 = no; 1 = yes). Measures related to college attendance capture type of college institution (i.e., private nonprofit, for profit) (0 = no; 1 = yes), age at first college enrollment, receipt of financial aid (i.e., government financial aid, work study, grant) (0 = no; 1 = yes), financial aid provided by family members (0 = no; 1 = yes), college preparatory courses (0 = no; 1 = yes), logged average college tuition, indicator of ever enrolling part-time (0 = no; 1 = yes), and an indicator for ever attending remedial math or English courses (0 = no; 1 = yes). Students taking remedial classes take longer, on average, to graduate from college than their peers (Barry and Dannenberg 2016; Complete College America 2015) , extending the number of years students are at risk of accumulating student debt and simultaneously delaying transitioning to traditional adulthood roles (e.g., adult career, marriage, parenthood). Last, PS models control for race/ethnicity.
We estimate PS and subsequent weights using inverse probability weighted regression adjustment (ipwra) models with teffects in Stata 14. We use this approach because of its doubly robust property: unbiased estimates of treatment effects can be obtained if either the outcome model or the propensity model (but not both) is misspecified (Wooldridge 2007) . We compared estimated PS of treated and untreated women to ensure balanced covariates, finding a PS range of 0.2 to 0.7 (M = 0.48) (Online Resource 1, Fig. S1 ). Results from our treatment model suggest that race/ethnicity and parental wealth are strongly associated with selection into student loans, closely followed by postsecondary experiences, such as attending a for-profit institution. These results suggest that these particular sociodemographic characteristics are the strongest predictors of taking educational loans, consistent with previous literature (e.g., Addo et al. 2016) .
In our study, average treatment effects (ATE) represent the probability of first birth among women who are untreated if these women had received the treatment. We estimate ATEs using Cox hazard regressions adjusting for their propensity of taking student loans. ATEs are treatment effects at the individual level; because we wish to measure the effect of student loans on the probability of first birth at the population level, we use marginal treatment effects (MTE)-the difference in outcomes between treated and untreated populations-to weight final analyses (for more details on ATE vs. MTE, see Austin 2013). Upcoming Figs. 1 and 2 plot the estimated Nelson-Aalen cumulative hazard of marital and nonmarital first birth, respectively, by race/ethnicity and student loan status weighted by MTE. Results from the selection equation are provided in Table S1 , Online Resource 1. The results from this table show that the probability of marital and nonmarital first birth among untreated populations is estimated to decrease by 0.03 and 0.07, respectively, had these women taken student loans.
The final data are structured in person-year format, with each woman contributing one observation for each survey year without birth after leaving their higher education institution. After a respondent reports a birth, that data point contributes to the model, and she is censored from the model thereafter. Because of differences in exposure to risk of motherhood-risk of marital birth is conditional on marriage-analyses examining the hazard of first birth are analyzed separately for marital and nonmarital births. Models are adjusted for marginal treatment effects. Unadjusted results are provided in Table S2 , Online Resource 1. We estimate alternate models by comparing marital with nonmarital births directly in a competing risk framework using combined data (models not shown) with similar findings. We estimate additional sensitivity analyses examining potential biases stemming from the conditional outcome of marriage on estimates of marital births using a sequential hazard approach as described by Wu and Martin (2009) ; these analyses are provided in Tables S3 and S4 in Online Resource 1. Overall, the results suggest that our presented findings on marital births may be sensitive to the indirect effect of differential timing of first marriage in certain race/ethnic groups. The results from these sensitivity analyses should, however, be interpreted with caution because of the relatively short period between marriage formation and marital birth observed among our sample. The mean number of person-years contributed to the model is 5.2 years. Table 1 presents the descriptive characteristics of women by birth outcome. Results show that a smaller proportion of women with nonmarital births took student loans (46 %), compared with those with marital first births. Relative to married mothers, unmarried mothers borrowed slightly greater amounts-$6,170 compared with $6,142. Average SDTI ratios are similar between women who transition to first birth: 16.1 % among married mothers and 16.6 % among unmarried mothers. Women transitioning to marital first births reported higher average annual incomes than women with nonmarital births: $25,461 compared with $19,675.
Results
Black women account for less than 8 % of marital births and almost 41 % of the nonmarital births, representing the largest share of unmarried mothers. In contrast, Hispanic women account for 18 % of marital births and 22 % of nonmarital births. Women with some college but no degree make up the vast majority of women who reported nonmarital first births (75 %). Last, women reporting nonmarital births are more likely to have been raised in the South, and are less likely to have parents with some college education or more, and are from families with less income and wealth. In contrast, women reporting marital births are more likely to have been raised in homes with both biological parents and are from relatively advantaged families, as indicated by parental education, income, and net worth.
Figures 1 and 2 chart the Nelson-Aalen cumulative hazard of marital and nonmarital first birth by race/ethnicity and student loan receipt, respectively, adjusting for the aggregate propensity to take student loans (the MTE). Figure 1 suggests that women without student loans are more likely to transition to marital first birth, with the exception of black women, who show a slightly greater risk of marital first birth with loans. Conversely, Fig. 2 indicates that women with student debt have a greater risk of nonmarital birth relative to their debt-free counterparts. Black and Hispanic women exhibit the greatest risk of nonmarital first birth compared with their white counterparts, net of student debt. Table 2 displays the results from the hazard analyses adjusted for the propensity to take student loans. Model A displays the hazard ratios for the relationship among taking student loans, student loan balance, SDTI, and race/ethnicity, controlling for immigrant status, college degree, and current enrollment status on the probability of transitioning to marital and nonmarital first births. Model B includes interactions between race/ethnicity and ever taking student loans. Model C displays the results from the full model, which controls for sociodemographic characteristics. Reference category is southern region. † p < .10; *p < .05; **p < .01; ***p < .001
The results in Model A show that taking student loans is negatively associated with the transition to marital first birth but positively associated with nonmarital first birth, presenting early support for Hypothesis 3. The risk of transitioning to marital first birth is 2 % [(1 -0.98) × 100] lower among young women who took student loans compared with their peers without student debt, whereas the risk of nonmarital first birth is 1 % greater for women with student loans relative to debt-free women. Remaining measures of educational debt show that outstanding student debt balances are significantly negatively associated with the transition to first birth (partial support for Hypothesis 1). Counter to Hypothesis 1, however, the effect of SDTI is not statistically significant. These results suggest that net of adjustments for the propensity to take educational loans, holding student loans likely continues to capture the effect of family socioeconomic resources, whereas outstanding debt obligations may increase the financial costs associated with childbearing net of income.
Corroborating previous findings, the results in Model A indicate that black and Hispanic women are significantly less likely to experience marital first births and more likely to experience nonmarital births relative to their white counterparts. The inclusion of interaction terms in Model B, however, suggests that the relationship between student debt and first birth differs by race/ethnicity. Consistent with Hypothesis 2a, the association between student loan debt and first marital and nonmarital birth is disproportionately greater among Hispanic women. Hispanic women with student loans experience a disproportionately reduced risk of both marital and nonmarital first births (hazard ratio (HR) = 0.70 (0.67 × 1.05)). In comparison, white women with loans experience only a 2 % reduction in the hazard for marital births (HR = 0.98) and experience no significant difference in nonmarital births (HR = 1.05) in Model B. This suggests that white women with debt may have higher nonmarital fertility schedules than Hispanic women with debt. Overall, our results indicate that the overall risk associated with nonmarital first births among Hispanic women observed in Model A would be larger had these women not taken student loans.
The results in Model B show that in contrast to both white and Hispanic women, black women with educational debt experience significant increases in the risk of both marital and nonmarital first births. Specifically, among black women, student debt roughly doubles the risk of marital birth (HR = 2.28 (2.33 × .98)) and increases the risk of nonmarital birth by 22 % (HR = 1.22 (1.16 × 1.05)). These results are largely consistent with Hypothesis 2b, which states that the relationship between loan receipt and first birth-particularly, nonmarital first birth-will be weaker for minority women than for white women. In fact, education debt clearly increased (rather than decreased) the risk of both marital and nonmarital births in this group. Sensitivity analyses interacting debt balances rather than the global indicator of taking student loans showed a similar positive association between student loans and transitioning to a nonmarital first birth among black women (not shown). Overall, these findings suggest that rather than inhibiting the transition to first birth, student loans are positively associated with a pathway to motherhood among black women.
A clearer picture of the interactions between race/ethnicity and student debt on the risk of marital and nonmarital birth observed in Model B are provided in Fig. 3 , panels a and b, respectively. Panel a shows that white and Hispanic women without student debt have a greater hazard of marital first births, relative to all other groups, peaking five to six years after exiting postsecondary programs. Hispanic women with student loans exhibit a delayed peak in marital birth hazard rates, approximately seven years after leaving postsecondary programs. Black women without student debt are the least likely to transition to marital first birth, whereas black women with student debt exhibit a greater hazard of marital first births compared with their debt-free counterparts every year postcollege. In contrast, panel b shows that the hazard rates for nonmarital first birth are greater among black women with and without student loans, whereas the hazard rates for nonmarital births among white women with and without student loans fall between the hazards rates of indebted and debt-free Hispanic women.
The results in the final model (Model C) show that net of controls for sociodemographic characteristics, student loans continue to exhibit an independent effect on the risk of transitioning to motherhood, with differential effects by race/ethnicity. Regarding marital first births, taking student loans is significantly associated with a reduced risk of motherhood among white and Hispanic women, relative to whites without loans. Consistent with Model B, the effect is more pronounced among Hispanic women than among their white counterparts. Overall, the magnitude of the negative association between student loans and the transition to motherhood among Hispanics appears stronger for marital first births (HR = 0.40 (0.41 × 0.98)) than nonmarital first births (HR = 0.65 (0.66 × 0.99)) (Hypothesis 3). In contrast, the positive interaction between black women and student loans remains significant for either type of birth. Indeed, the impact of student loans on marital first births becomes stronger in magnitude among black women after we control for sociodemographic characteristics. The remaining measures of student loans indicate that for every one-unit increase in logged outstanding student debt, the risk of transitioning to marital first birth decreases by 1 %. Regarding nonmarital first births, the effect of student loans remains significantly negative for Hispanic women, and this group continues to experience the greatest reduction in risk of birth from holding educational debt in this model (Hypothesis 2a). Conversely, the risk of a nonmarital first birth remains increased for black women compared with their white peers, and student debt increases this risk further (Hypothesis 2b). Outstanding student debt balances are a significant deterrence to nonmarital first births, such that the risk of transitioning to nonmarital first birth decreases by 5 % for each one-unit increase in logged amount of outstanding student debt. Together, the findings in Model C suggest that the associations between student debt and first birth apparent in Model 2 remain robust after other background and socioeconomic factors are held constant.
Summary and Discussion
Rapid increases in college enrollment among young women from diverse racial/ethnic backgrounds have created the need to further explore possible associations between aspects of college attendance and family formation. One emerging feature of college attendance is the increasing probability of graduating with student loan debt. The consequences of carrying educational debt for family formation, however, are largely unknown. Emerging literature has revealed that student loan debt negatively affects union formation and childbearing and that women are more affected than men (Addo 2014; Bozick and Estacion 2014; Nau et al. 2015) . However, little is known about the relationship between student debt and family formation among racial/ethnic groups. The literature has consistently documented racial/ethnic variation in family formation, patterns that diverge among advantaged women (e.g., Keels 2014; Sweeney and Raley 2014) . The current study builds on the established literature by providing evidence that student loans play an important and variable role in shaping fertility behavior among racial/ethnic minority women who attend higher education institutions.
Overall, we found a pronounced effect of student loans on timing of first birth among minority women, albeit in opposite directions. The risk of transitioning to motherhood, particularly through a marital birth, was lower for those taking student loans among white and especially Hispanic women. These findings suggest that student loans slightly delay white and Hispanic married women's abilities to transition to parenthood compared with their counterparts without loans. Indeed, competing risk analyses showed that the negative association between taking student loans and transitioning to first marital and nonmarital births was especially pronounced among Hispanic women, who were more likely to remain child-free (models not shown). This finding is notable in light of studies finding that Hispanic women continue to exhibit higher fertility rates compared with other racial/ethnic groups when education and background characteristics, such as education and nativity, are controlled for (Bogue 2010; Lichter et al. 2012) . Further, Hispanic women continue to bear children earlier than their white peers even after the inclusion of extensive controls for sociodemographic characteristics; psychosocial resources; and sexual behavior, knowledge, and attitudes . This finding suggests that Hispanic women who finance their educations potentially pay the greatest price in terms of overall childbearing. If student loans act as a barrier to marriage in a market where women face a shortage of desirable mates, women with debt may be significantly inhibited in their ability to form families until they are more financially established (Cherlin 2004; Furstenberg 2014; Oppenheimer 1988) . Alternatively, the increased mobility associated with higher levels of educational attainment, potentially afforded by student loans (e.g., as found among black students by Jackson and Reynolds 2013) , may enable this group to postpone or forgo family formation in the absence of desirable mates or desire for marriage. These results suggest that researchers should focus greater attention on the outcomes of Hispanic students seeking higher education.
In contrast to our findings among Hispanic women, our results showed that the risk of transitioning to a first birth increased among black women who financed their education. Indeed, our results indicated that black women with student loans were more likely to transition to marital and nonmarital first births than black women without student debt (e.g., panels a and b of Fig. 3) . Further, this positive association between education loans and a marital first birth remained significantly positive in sensitivity analyses that accounted for differential risk due to the timing and duration of first marriage (Table S4 , Online Resource 1). These results suggest that student loans potentially help black women achieve the upward mobility necessary for marital births, indicating that selection into marriage may play an important role. In support, research by Min and Taylor (2016) showed that black women with student loans are also more likely to marry than their counterparts without student debt. These findings may be partly due to the disproportionately positive association between student loans and college persistence and completion for black students (Jackson and Reynolds 2013) . Thus, the positive association between student loans and motherhood among young black women could reflect their increased odds of college completion, thereby conferring indirect benefits in the realm of family formation, particularly marital births. However, it is important to note the limits of positive associations between student loans and adult achievements. High levels of debt are negatively associated with college completion, and black students are at the greatest risk of defaulting on student loans (Jackson and Reynolds 2013) . Moreover, the black-white disparity in student loan amount doubles within four years following college graduation, such that black graduates owe $25,000 more on average than their white counterparts (Scott-Clayton and Li 2016). Therefore, future studies may potentially reveal negative associations between particularly large amounts of educational debt and demographic behaviors.
Last, it is important to note the differential effect between the three measures of student loan debt used in our study. Our results showed that the global indicator of taking student loans and outstanding student loan debt obligations exhibited an independent effect on marital first births beyond sociodemographic controls and adjustments for women's propensity to incur educational debt, whereas SDTI was nonsignificant. On the other hand, debt balances and their corresponding ratio to income remained negatively associated with nonmarital first births, net of controls. Although explaining the causal mechanisms underlying the relationship between holding student loans and family formation behavior is beyond the scope of our study, we believe that it is possible that these different measures of debt captured different aspects of the student loan experience. For example, the global indicator of taking student loans may capture a latent aspect of socioeconomic status or an aspect that is intrinsic to the borrowing experience itself that propensity score adjustments cannot fully account for. Black women who married and subsequently become mothers, for instance, may in fact be the most relatively advantaged of their peers in their ability to successfully navigate higher education institutions and find marriageable partners despite the structural disadvantages that many black Americans commonly face. Additionally, our finding that outstanding loan balances negatively influenced the transition to marital motherhood while the effect of SDTI was null suggests that women delaying births may wish to fully pay off their debt obligations, regardless of the proportion of income their debt consumes, before transitioning to a new phase of adulthood. Prioritizing repayment may also be in response to changing interest rates. Prior to July 2006, interest rates on Stafford student loans were variable, ranging from just over 1 % to 8.25 %, with wide variability across each year (FinAid n.d.). In 2006, however, Stafford loans were replaced with loans of a single fixed rate of 6.8 %, and that rate has steadily decreased in more recent years to 3.76 % for undergraduate loans and 5.31 % for graduate loans in 2016 (Federal Student Aid n.d.). Alternatively, SDTI among married women may be less influential on family formation decisions if their spouse's earnings offset the wages needed to service loan obligations.
Regarding nonmarital births, the negative association between SDTI and debt balances may indicate a delayed ability to acquire important assets (such as purchasing a home) because of credit constraints, which may subsequently delay childbearing (for a discussion on the relationship between homeownership and timing of fertility, see Mulder 2006a see Mulder , 2006b ). Overall, our study suggests that ever taking student loans, outstanding debt balances, and the proportion of income needed to service debt obligations were not equivalent in their consequences for family formation and that these measures of debt operate differently between racial/ethnic groups. Future research should conduct more in-depth analyses of the various aspects associated with holding student loans, including fixed versus variable interest rates, and their implications for the timing of future life course transitions. A particularly fruitful avenue of research may be to examine the association between student loans and multiple life course events within racial/ethnic groups, which could potentially parse out the observed heterogeneity in response to taking student loans and servicing debt obligations in young adulthood.
Although our study attempted to be comprehensive, it is important to note limitations. We were unable to fully eliminate the potential of unmeasured variables yielding differences in the risk of a first birth. For example, receiving parental assistance or outside guidance in selecting college courses or completing financial aid applications plays an important role in selecting individuals into student debt, which may ultimately influence their subsequent trajectory into parenthood. These processes are an important consideration, particularly with the recent expansion of higher education, given that the pathway to college completion has become increasingly diverse, particularly among the socioeconomically disadvantaged (Goldrick-Rab 2006) . Our study did not account for potential differences in postsecondary educational experiences. Class-based differences in college experiences lead to cumulative disadvantages among students from lower socioeconomic positions that shape and alter future opportunities (Aronson 2008) . Thus, future studies should examine how socioeconomic disparities shape postsecondary experiences, including selection into student loan debt, and how these dynamic processes influence future adulthood transitions.
In addition to potential limitations of our models, our study was limited by data regarding deferment, forbearance, and default on student loans. Respondents in deferment, forbearance, or default are likely to experience competing factors that may produce different results. However, default rates have been decreasing since the Great Recession (Wright and Serrato 2015) , although black and Hispanic graduates remain more likely to default than their white peers (Scott-Clayton and Li 2016). In addition, the effect of student loans on deferment or forbearance was likely to be partly captured by the student debt-to-income ratio, which was generally nonsignificant. A limitation also worth noting is that information on student loan debt was self-reported. If these measures are subject to misreporting, our findings would likely differ.
One final note: research has indicated that the fertility behaviors of those with some college education more closely resemble the fertility of those with a high school education than those who receive a bachelor's degree or higher (Gibson-Davis and Rackin 2014; Lundberg et al. 2016) . Indeed, analyses limited to women earning a bachelor's degree or higher showed that white graduates with student loans experience a significantly increased risk of nonmarital first births (not shown); however, these findings are limited because of the small sample sizes of highly educated women who had a nonmarital first birth. Future analyses should examine whether the association between student loans and union context of first birth persists across educational groups among a larger sample of women, and potentially with women's completed fertility schedules (i.e., women aged 50 and older). Although the vast majority of U.S. women become mothers by the maximum ages of the sample included in our study, it is likely that analyses encompassing completed fertility schedules would yield slightly different findings.
In closing, our study illuminates the impact of student loan debt on women's fertility decisions, revealing that this association depends on race/ethnicity. Our study found that student loans were associated with delayed motherhood concentrated among Hispanic borrowers, whereas black borrowers were relatively undeterred by incurring debt; indeed, loans may have increased the risk of motherhood for black borrowers. Additional research is needed to determine whether student loans present a pathway for independence or further challenges for the upward mobility of women and offspring. Among single mothers especially, managing the costs of childcare in addition to student loan repayments may contribute to decreased intergenerational transfers, aiding in the reproduction of economic and social inequalities. Although women with greater levels of education experience increased employment opportunities and wages, few studies have investigated whether women can leverage advanced degrees to fully offset the costs of raising children in the presence of student loans. The results of this study point to the policy importance of identifying the consequences of student loan debt in order to mitigate the impact of potential financial hardship faced by young adults who are forming, or wish to form, families.
